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WORK COMPLETED
We have provided implementation support for Northrop Grumman, AFRL, NRL, and AFWA, and we have addressed important issues concerning the development of a high-resolution regional capability for our Gauss-Markov model. The details are as follows:
(1) We upgraded and documented the Gauss-Markov model's regional capability.
(2) We upgraded the source code to support compilation on Sun/Solaris so that the model could be compiled at AFWA without modification.
(3) We provided an algorithm to convert the GAIM output format to the PRISM format.
(4) We helped Northrop Grumman debug a model crash -it was due to the corruption of the 30 gigabyte Gauss-Markov database during the transfer to the Sun computer.
(5) We helped Northrop Grumman identify a problem with ionosonde-data handling scripts -the data from a single station was mistakenly used for all the stations around the globe.
(6) We expanded the capabilities of the data-reading interface to accept the unexpected time stamps of JPL TEC data.
(7) We performed a study of the model to determine the best way to handle the JPL data -these data already had the satellite and ground station biases removed. In the mixed JPL and RINEX data environment, the bias calculations must still be performed for the RINEX data, but not for the JPL-provided data. A data handling procedure was developed.
(8) We helped Northrop Grumman with the implementation of the run-time scripts for using the Ionosphere Forecast Model. The IFM must be run repeatedly, as better numbers for Kp, F10.7 become available, and must be run ahead of the Gauss-Markov model so that the Gauss-Markov model does not sit and wait for the IFM output.
(9) We supported several teleconferences, which were held every other week.
(10) We worked with Northrop Grumman on procedures for using the model's hot start capability.
(11) We validated the effectiveness of changes to the model to support previously listed tasks.
(12) We delivered upgraded versions of the model to Northrop Grumman, AFWA, NRL and AFRL.
RESULTS
Both the Gauss-Markov (GM) data assimilation model and the background Ionosphere Forecast Model (IFM) were validated using measurements from 11 ionosonde stations that are associated with the Australian Department of Defense sounder network (Sojka et al., 2006) . The ionosondes provide bottomside electron density profiles that can be compared to those calculated by the two models. The comparisons involved both monthly mean climatology and day-to-day weather for a 31-day period (20 March -19 April, 2004) . A skill score was developed for the day-to-day weather by using the International Reference Ionosphere (IRI) as a reference model. The results of the study are as follows: (1) The IFM (the background physics-based model), the Gauss-Markov data assimilation model, and the IRI all had a similar foF2 climatology for the 31-day period; (2) The background IFM, by itself, was slightly better than the IRI in specifying weather; (3) Overall, the GM data assimilation model did much better than both the IFM and IRI in describing ionospheric weather; and (4) The GM data assimilation model had some difficulty in describing the increase in ionization at sunrise. The GM model is currently being modified to correct this latter problem.
IMPACT/APPLICATIONS
The USU Gauss-Markov and Full Physics Kalman Filter models provide ionospheric specifications and forecasts on both global and regional grids. These specifications and forecasts are useful for DoD and civilian systems and operations, including HF communications and geo-locations, over-thehorizon (OTH) radars, surveillance, and navigation systems that use GPS signals. 
TRANSITIONS

